T essier no. 4 facial cleft is a rare, complex, and challenging craniofacial malformation. Previously described as "medial oro-ocular cleft" and "Morian 2 cleft," it has demonstrated a wide clinical presentation, ranging from unilateral simple notch to bilateral large tissue defects with bone fissure. The most common soft-tissue abnormality consists of a cleft lip, lateral to the Cupid's bow, which crosses superiorly up to the lower eyelid, decreasing the oro-ocular distance. 1 Microphthalmos may be present, and the eye globe is usually prone to injury (exposure keratopathy) secondary to eyelid deficiency. The skeletal defect begins caudally, between the lateral incisor and canine teeth. It continues cephalically, passing medially to the infraorbital foramen, up to the orbital floor. Consequently, a defect in the inferior orbital rim and floor is created, through which the orbital contents prolapse into the maxillary sinus. The nasolacrimal duct and sac are usually intact, but the inferior lacrimal canaliculus is frequently hypoplastic or absent. [1] [2] [3] [4] Treatment of rare facial clefts is complex, and evaluation of long-term results is difficult because of their low incidence. 5, 6 Among all facial clefts classified by Tessier, the no. 4 cleft is one of the most challenging. Its surgical repair does not consist of a single-stage procedure but usually demands a planned, multistage approach. Basically, surgical reconstruction aims to restore the oroocular distance and close hard-and soft-tissue defects. Some principles 4 -7 have also been men-tioned: (1) the initial priority is to protect the corneas; (2) the soft-tissue component may be treated in the first months of life, to restore a relatively normal appearance to grotesquely deformed patients; (3) each component (lip, nasal, alveolar, ocular, and orbital deformities) should be evaluated and treated; and (4) because many of these patients do not have normal facial growth potential, it is unnecessary to wait for full facial development before starting surgical repair. 4 Literature review has revealed few patients with no. 4 facial cleft, which reflects the rarity of this malformation. 1, [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] A great number of these articles have presented short experiences with its treatment, frequently using Tessier's technique associated with some modifications proposed by van der Meulen 3 and Resnick and Kawamoto.
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Multiple local flaps have been used to close softtissue defects, elevate the medial canthus, and protect the globe. Functional aspects have always been the focus as the main goal of surgical reconstruction. However, scar position in aesthetic units of the face is also important to achieve more adequate final results. This article aims to describe different clinical features evidenced in 21 cases of Tessier no. 4 facial cleft. It also discusses the authors' experiences and evolution in the surgical treatment of these patients during the past 20 years. Respecting basic principles in the search for better outcomes, alternative approaches and modifications of the classic reconstructive techniques are also presented.
PATIENTS AND METHODS
The records of 21 patients with Tessier no. 4 facial cleft were reviewed. These patients have been evaluated and treated over the past 20 years (from 1987 to 2006). Eight of them were operated on during humanitarian missions, whereas the others have been treated in three specialized Brazilian craniofacial centers: São Paulo University, Federal University of Paraná, and the Assistance Center for Cleft Lip and Palate Patients. Only two patients were not operated on because of other associated malformations. Mean follow-up was 3.5 years, ranging from 12 months to 20 years.
Data collected included age of initial treatment, sex distribution, side of occurrence, clinical findings, and surgical treatments performed. Regarding clinical presentation, involvement of the upper lip, palate, nasolacrimal system, lower eyelid, canthal position, and orbital and ocular deformities was assessed. Surgical treatment was discussed in detail and, based on personal experience, technical modifications and evolution of different approaches were discussed. Preoperative and postoperative photographs and imaging examinations were used not only for diagnostic purposes but also to qualitatively evaluate the results of different surgical treatments.
RESULTS
In our series, 14 patients were male and seven were female. The average age of initial treatment was 5.4 years, ranging from newborn to 25 years. Four cases were affected on the right side of the face, seven on the left, and 10 bilaterally. Among 11 patients with unilateral clefts, five were associated with other rare facial clefts: three cases with no. 5 clefts, one with a no. 7 cleft, and one with a no. 9 cleft. Among bilateral cases, there was no predominance of severity in any side over the other. Five patients had similar defects on both sides, three had major involvement on the left side, and two had major involvement on the right. Only one of these cases was associated with a bilateral craniofacial no. 10 cleft.
Cleft upper lip was evidenced in all patients, 12 of them unilaterally and nine bilaterally. Among the 30 involved sides, 17 had incomplete defects and 13 had complete upper lip clefts. Six patients also had associated cleft palate. Maxillary hypoplasia was present in five cases, and maxilla cleft was present in eight. Regarding orbitopalpebral involvement, lower eyelid coloboma was seen in almost every case (19 patients) . Ten of these had medial canthus dystopia. One of the two patients without lower eyelid coloboma presented with isolated medial canthus dystopia, and the other had only upper lip involvement. Lacrimal system obstruction, including exstrophy, was noted in 15 patients. Ocular globe malformations were relatively frequent, with two cases of ipsilateral and one case of contralateral anophthalmia, three cases of microphthalmia, and seven cases of ocular dystopia. Severe keratitis was seen in one patient. Four patients had amniotic bands in the limbs (Table 1) .
Surgical repair was individualized to each patient and based on the surgeon's experience and judgment. Seven patients underwent reconstruction using the Tessier technique, three by the modified Tessier technique, two by the Kawamoto technique, 6 and seven using nonstandardized technique (Table 2 ). Over these 20 years, we could divide our experience into three phases with regard to the preferences of surgical approach. Initially, patients were usually operated on using the Tessier technique, 19 with an upper eyelid flap to reconstruct the lower lid, a Z-plasty to repair the Plastic and Reconstructive Surgery • November 2008 midface defect, and a triangular upper lip resection to restore upper lip continuity. Afterward, in a second phase, surgeons had attempted new approaches, as described by Longaker at al. 6 A paranasal vertical flap with a medial canthus pedicle was used to reconstruct the lower eyelid, commonly associated with other local flaps and Z-plasties, to correct small defects. Recently, we have added some important modifications to this description. The first technical change is related to lower eyelid reconstruction. To define medial canthus position in unilateral cases, we have used the contralateral side as the reference; in bilateral cases, we have used the external canthus. Depending on the amount of local tissue redundancy, to elevate the medial canthus, the upper eyelid flap is designed closer to the upper lid fold, or a paranasal vertical flap with superior pedicle is used (Fig. 1) . When the flap is transposed to the lower eyelid, the medial canthus is brought upward, correcting the dystopia. Sequelae in the donor area are minor, because the scar is better hidden in the upper eyelid fold or in the paranasal area (Fig. 2,  above, left) . The second modification is related to upper lip reconstruction. Unilateral defects have been repaired using the Millard demarcation described for unilateral cleft lips. The bilateral cases have been corrected by using the Spina technique, indicated for bilateral cleft lips, leaving two vertical scars along the skin and vermilion of the upper lip (Fig. 2, above, right) . The third modification is related to putting the midface incision as close as Volume (Fig. 2, center, left) , resulting in a scar located between the nasal and maxillary units (Fig. 2 , center, right and below). Maxillary and orbital floor grafting was performed in five patients. Depending on the patient's age, calvaria, iliac crest, or costal bones were used as the donor site. Some patients will undergo grafting when they get older. Tissue expansion was indicated in one case, which was complicated by implant exposure, requiring early explantation. Postoperative ectropion of the reconstructed lower eyelid was seen in three patients in the initial group, who needed a secondary corrective procedure (Figs. 3 through 6 ).
DISCUSSION
For a long time, terminology for rare facial clefts was far from satisfactory, and there was no unanimity in any classification system. 1,2 Consequently, surgeons used to face difficulties joining the cases and comparing techniques and results. Tessier no. 4 facial cleft is an extremely rare congenital malformation, and has also been called medial oro-ocular cleft, medial maxillary dysplasia, and Morian II cleft. 10 In 1976, Tessier proposed an anatomical classification for rare facial clefts. 2, 4 Since then, it has been used worldwide, probably because of its simplicity. In 1997, Longaker et al. reviewed the literature and reported 55 cases. 6 Since then, 15 other cases have been reported, 8,9,14 -18 for a total of 70 cases. The current article presents the largest published series of patients with this rare malformation, reporting 21 new cases that have been evaluated and treated in three specialized Brazilian centers.
Tessier facial clefts are situated along well-defined anatomical axes, with variable soft-tissue and skeletal involvement. 2, 4 The no. 4 facial cleft is also described as an oblique facial cleft, because it usually extends from the lacrimal portion of the lower eyelid, crosses the inferior orbital rim and orbital floor medially to the infraorbital foramen, runs through the maxillary sinus and cheek, and ends over the upper lip midway between the philtral crest and labial commissure. The no. 10 cranio- 19 as a cranial extension of the no. 4 facial cleft, was observed in only one patient in our series. This suggests an uncommon association and possibly a lack of correlation between both clefts. Amniotic bands in the limbs, however, were evidenced in four patients and could play a role as an etiologic factor for facial clefts. 16 The restoration of every compromised element-skin, soft tissues, and skeleton-must be considered in surgical reconstruction. 4 -6,9,15 Tissue deficiency distorts craniofacial growth, and sequential therapeutic interventions are necessary to optimize long-term functional and aesthetic outcomes. The major early concern is protection of the eye to prevent unfavorable consequences of corneal exposure. Skin and soft-tissue deficiency demands reconstruction, ideally using tissues with similar texture, consistency, and color. 3, 6, 13, 19 The medial canthus and lower eyelid can be repositioned by means of Tessier's technique using interdigitating flaps from the lateral nasal area or upper eyelid. The conjunctival fornix can be created using an oral mucosa graft. Contrary to the dictum that all soft tissues must be preserved, the medial portion of the upper lip, from the cleft to the philtral ridge, should be resected to prevent poorly camouflaged scars, muscle deficiency and, mainly, macrostomia.
7 Soft-tissue deficits of the cheek can be addressed primarily using local flaps from the cheek and paranasal area. Van der 
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Meulen has used a modified Esser flap, repositioning the lower eyelid and rotating the cheek to close the cleft. 3 Longaker et al. described a new technique using a vertical paranasal flap, arguing that it would improve scar position and final cosmetic result. 6 During the past 20 years, we have used different approaches to reconstruct 19 patients. Our relatively large experience treating this rare craniofacial disorder allowed us to develop some technical modifications, the advantages of which could be evidenced in our practice. Initially, with the original Tessier technique, reasonable results were obtained, but the scars did not respect natural folds and anatomical units of the face. Later, looking for better cosmetic results, we started using the Kawamoto procedure, 6 using a vertical nasal flap with a superior basis and a linear scar in the paranasal area. However, we did not achieve a good color match of the skin flap. More recently, however, we have realized that a linear scar in the paranasal area could also be applied to the Tessier technique if the incisions were made more medially than originally described. The lower eyelid reconstruction and medial canthus repositioning could also be performed designing the upper eyelid flap in a lower position, close to the upper lid fold or using the Kawamoto flap, 6 depending on the site of soft-tissue excess. Furthermore, regarding labial defects, the same principles and markings proposed by Millard for unilateral cleft lip and by Spina for bilateral cleft lip could also be applied in Tessier no. 4 facial clefts. These three technical modifications have improved our final results substantially, as they camouflage scars into natural folds and anatomical limits without negative impact on functional outcomes.
Resnick and Kawamoto 7 reported a series of eight cases treated with interdigitating local flaps to close soft-tissue defects associated with calvarial bone grafting to restore orbital continuity and correct the maxillary cleft. The authors emphasized that this procedure could provide early protection to the eye, better position of the medial canthus, reconstitution of orbital bones, and immediate improvement in facial appearance. Despite these advantages, our group has not performed bone grafting in the first-stage procedure, mainly because of the risk of bone exposure and loss. Timing and type of maxillary bone grafting have been individualized for each case. It has usually been performed in a second-stage intervention, when the patient is approximately 5 years of age. Sometimes, it is necessary to associate inlay and onlay bone grafts to adequately reconstruct the entire facial framework. Bone graft coverage with tensionfree healthy tissues increases the chance of graft integration, reducing the risk of its absorption and loss. Calvarial bone grafts are usually used at early ages. Other options include costal and iliac crest grafts. 15 Van der Meulen advocated that it is also possible to reconstruct the orbital floor using a tailored cartilage graft. 9 In our Volume 122, Number 5 • Tessier No. 4 Facial Cleft series, patients whose first procedure was more conservative, with periorbital preservation, were not always submitted to maxillary grafting. A third or even more interventions may be necessary to correct medial and lateral canthal position, secondary ectropion, epiphora, and lower eyelid skin deficiency and to accomplish further bone augmentation. In cases of microphthalmos or anophthalmos, the orbital cavity/orbital bones can be enlarged with orbital expanders. One of our patients was successfully submitted to orbital expansion. The expander was inserted during the first procedure, followed by closure of the soft-tissue defects. The expander was changed by a permanent ocular prosthesis, with good results. Expansion of uninvolved adjacent skin allows reconstruction of a large variety of defects by simply advancing or transposing the expanded normal tissue to the defect. 20 Menard et al. published the largest experience using tissue expansion to reconstruct craniofacial clefts, including eight cases of no. 4 facial cleft, three of which were in the primary stage. 9 They had only one case of expander extrusion. In our series, the only case where we used a tissue expander was complicated by extrusion. However, our experience shows that tissue expansion is rarely necessary to reconstruct no. 4 facial clefts. Adequate functional and aesthetic results can be achieved with primary closure of the defects.
Microsurgical flaps are another option for facial cleft reconstructions. Longaker and Siebert presented their experience with microsurgical reconstruction, including two patients with no. 4 facial clefts. 21 They used mainly parascapular flaps, bringing good volume of tissue to the face. In our series, one patient was successfully submitted to secondary forearm microsurgical flap surgery. Even though a large amount of healthy tissue could be added to the defect, the final cosmetic result was limited by differences in skin color and texture. We believe that, similar to tissue expansion, microsurgical reconstruction should be used only in secondary defects, where local tissue reconstructive options are limited.
CONCLUSIONS
According to our reconstructive experience, the great majority of Tessier no. 4 facial clefts may be appropriately treated using local flaps. Classic techniques are extremely useful and can offer good functional and aesthetic outcomes. However, we believe that long-term results can be improved if the technical modifications as described in this article are adopted. Furthermore, local tissue expansions and microsurgical flaps could be 
